1/1 


AD-A1S9  874  RECENT  IHPROVEHENTS  IN  REAL  TINE  GAS  ELECTRON 

DIFFRACTION(U)  ARKANSAS  UNIV  FAVETTEVILLE  DEPT  OF 
CNENISTRV  AND  BIOCHEHISTRV  J  D  EMAANK  ET  AL.  1985 
UNCLASSIFIED  N88814-85-K-0757  F/G  7/4 


NL 


AD- A 169  874 


Contract  N00014-8 5-K-07 57 


& 

RECENT  IMPROVEMENTS  IN  REAL  TIME  SAS  ELECTRON  DIFFRACTION 

John  D.  Ewbamk,  Lothar  Scha«r ,  and  Davis  W.  Paul 

Department  of  Chemistry  and  Biochow) stry 
University  of  Arkansas  at  Fayottovlllt 
Fayetteville,  Arkansas  72701  USA 

Sine#  our  first  reports  [l]-[2],  real-time  data  acquisition  for  6ED  has  continued  to 
•volvo  [3]-[5].  The  angular  range  of  simultaneous  detection  has  been  Increased  to  an 
Included  angle  of  40*.  for  a  momentum  transfer  eaxlaua  of  s  >  300  rad/na.  Thus,  the 
technique  has  been  enhanced  to  a  point  where  It  appears  to  rival  the  traditional 
photographic  aethod  of  SEO  data  collection:  structural  parameters  can  be  determined 
with  the  accuracy  of  photographic  work,  but  mean  amplitudes  of  vibration  are  still 
slightly  larger  compared  with  the  literature  values. 

In  summary,  a  40  KeV  focused  electron  beam  Intersects  an  effusive  gas  Jet  and  the 
scattering  pattern  generated  Is  displayed  on  a  fluorescent  screen  f-ee»-F4-girre» -pa  geK 
Currently  the  screen  Is  optically  coupled  by  a  transfer  lens  to  the  photodiode  array 
sensor,  where  as  many  as  1024  Independent  and  equidistant  channels  record  the  angular 
dependence  and  Intensity  profile  of  the  scattered  electrons.  Thus,  in  a  matter  of 
minutes,  entire  scattering  cross  sections  are  available  for  analysis.  In  contrast  to 
the  feedback  latency  Inherent  In  photographic  practice,  this  rapid  data  collection 
and  1 nterpretatl on  allows  for  Immediate  on-line  optimization  of  experimental  condi¬ 
tions. 


The  attached  figures  visually  document  the  newly  achieved  resolution.  To  obtain 
these  curves,  both  Instrumental  and  analytical  Improvements  were  necessary.  Further 
cooling  of  the  sensor  array.  Interposition  of  a  "butterfly*  slit  In  the  Instrument's 
optical  track,  and  the  use  of  a  larger  aperture  transfer  lens  have  impacted  upon  the 
noise  margin,  dynamic  range  of  simultaneous  detection,  and  overall  system  gain  fac¬ 
tor,  respectively.  A  method  of  ratlometry  of  data  sets  has  been  developed  [3]  and 
has  proven  effective  In  minimizing  both  high  frequency  noise  and  non-random  channel 
gain  and  offset  effects.  Fending  Instrumental  Improvements  are  expected  to  alleviate 
the  amplitude  problem  and  further  to  Increase  gain  and  range,  making  the  technique 
suitable  for  characterization  of  extremely  weak  signals,  such  as  those  expected  to 
occur  In  pulsed  electron  probe  experiments  of  excited  species. 


In  addition  to  testing  the  procedure  with  established  molecular  structures  [3],  we 
nave  also  collected  data  for  some  unknown  systems:  trans  1,2-dlchloroethene  [5], 
1,2-epoxyethane,  and  dl-tert-butylperoxlde  [reports  In  preparatl on] .  Without  excep¬ 
tion,  the  structural  results  agree  with  concomitant  ab  Initio  calculated  trends. 
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